Lymph vessel density correlates with nodal status, VEGF-C expression, and prognosis in breast cancer.
Metastasis to the regional lymph nodes through the lymphatic vessels is a common step in the progression of cancer and an important prognostic factor in many types of cancer. Recent evidence suggests that VEGF-C promotes lymphangiogenesis, and that tumor lymphangiogenesis in turn promotes lymphatic metastasis. We have studied the role of LVD in breast cancer, and examined whether LVD is associated with lymph node metastasis, VEGF-C expression, or prognosis. In addition, we examined whether VEGF-C mRNA transcript levels were associated with lymph node metastasis and LVD. We began by investigating the lymphatics in primary human breast carcinoma with long-term follow-up (113 cases of invasive ductal and other breast cancers) by quantitative immunohistochemical staining for podoplanin. We then analyzed the relationship between LVD and lymph node status as well as VEGF-C immunoreactivity and other established clinicopathological parameters. The relationship between LVD and prognosis was also studied. VEGF-C mRNA transcript levels were examined by quantitative real-time RT-PCR, in 55 invasive ductal breast carcinomas. This was followed by an analysis of the relationship between VEGF-C mRNA transcript levels and lymph node metastasis as well as LVD. Mean LVD of 'hot spots' was 10.2 +/- 7.4/each case. LVD was significantly correlated with lymph node metastasis (p < 0.0001), VEGF-C immunoreactivity (p = 0.0084), and podoplanin positive lymphatic invasion (p < 0.0001). Survival curves determined by the Kaplan-Meier method and univariate analysis demonstrated that high LVD was associated with both worse disease free survival (p = 0.0033) and overall survival (p = 0.0391). VEGF-C mRNA transcript levels were also correlated with lymph node metastasis (p = 0.0074) and LVD (p = 0.0409). Increased LVD was correlated with lymph node metastasis and VEGF-C expression. High LVD may be a significant unfavorable prognostic factor for long-term survival in breast cancer.